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7f^>7't^t7*'JiK 2 -3 -v**-^- 5, 6-7^Wt^>7't 
3r-9-y*'j;]/) > Cifc3 ~2 5 0f77-;^ (00*. If, 2-3-^fW7'J 
>K 2-3-xW77'J;K 2-3-^^*7*n^f7 , / , J/l', 2-3- 
^;^7f^f77'J^K 2-3, 4-y7f^f77'J;K 2-3, 4, 4- 
b'Mf^fT'/';^ 2 - 3 -^Wyxf^fT'/'J ^> 2-3-^^V 
^>7f77'J;K 2-3-xfM>y*f77 l J^ 2-3-7f;^77'f 
7 7*'J 2 - 3 -^^7*0 tf;i/^y VfTVV 2 - 3 -TWl/^y^u^ 
7V*f77 l J;K 2-3-^f^-/3-t7l^f77 l JJK 2-3-*;i/*y°n 
t>- 7 -t7Ff77'J^ 2-3- (l-t7f^yxfjb) ^>y'f7 7* 
IMK 2-3, 5-y7fM77*f77'J;K 2-6-^on-3-^f M 
>y'f77'JK 2 - 6 - 3- K - 3 -xf M77f 7 7*'] ;K 2-5-7'n 
t-3-^fM>'/f7y'J;K 2-3-^^-^-5-^ ^y^7V*f7 7* 
'J;K 2 - 5 —7 i — )V- 3 - ^^tyn tf;l/^>7f77*'J ;K 2-5- (4 
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-7D^7x-jl') -3-7..;i/-t7'f^>' i /f7 , /'JiK 
5, 6 -v^f^f*^>yf7yj )V%£tfmf btl&) > GBc3~2 5<*M 
^ r/-;vf (flUlf, 2 - 1 , 3 - yxf;K 5 *V'J >K 2 - 1 , 3 - V * 
< ;k 2 - 1 - * y y*-f s f7'J ;K 2 - 1 , 3 , 4-b'J 

i^-;i/>r ^ y vu ;k 2 - 1 , 3 - y x^;i/^ y v-r < r y; ;k 2 - 1 , 3 , 
5-f l J/fM>yM^y*'j;K 2-6-ynn-i, 3 -y y ^-;i^y y* 

2-5, 6-y^on-i, 3 - y\x^/l"*> ^ ^V; ;K 
2 - 1 , 3 - y y 7°u \£)V- 5 - y T / - 6 - y n n^<y y*>f 5 
^^f£>*l&) , Cf 10-3 0W^f>Ku->i (1?!lxJi\ 3, 3-y^^ 
;i/>f vkw-» , Ct$c9~2 5<o*y «j yflc (#flx.(i\ 2- l -y?-;i/*y >; 
>K 2 - 1 -xf^+y 'j ;K 2-l-^f^6-^OD^yij ;k 2-1, 3 
-y*XfM>"J/l', 2 - 1 - ^ f - 6 - ^f^f t^rV 'J 2-l-y;w 

*7d n°;i^y 'j ;k 4 - l -^f;v^/ 4 - l -y ;v*i^-;i^y 'j )V 
, 4-i-^f;u-7-^on^y'j^; 4-1, 8-yif;^yj;K 4- 
l - ^f;u-6-^f;vft^7 4-1 -^;p^7*n tf;i^y v^&t*^ 
^tf«b*i&) , C13-2 504rI/f7-;HJ (#!lx.li\ 2-3->f^>7 
-bPi-yj^^^^tf £>*i*) , CI&5 - 2 5cot°>; y>^ (^Jx.ti\ 2 - fcf 

-bl/t7'J>t, f^77 l J>|, f>5 7-^ ^>7f^77- 

>f 5 rvu >f^7 [4, 5-*y*-*f;y] t^t-/77- 
^$c> f - r y r y- t- h 9 y - ^ l ) 5 y y M * i^f * - 1 a*-? § & 



[0 0 2 9] 

^& (Mi L< JiCiU -2 0> Mx.(i\ xfjK n-7nfcf;K 

7n^;K n-7-TyK n-^y-f-;K ^>viK 3 -y;U*-y°n tf;K 4 -y 
^*y*^-;K *;v^y y 5-*^*'^y^yf;i/) , r^^ — ^S (4f 
£ L < teC2&2 ~ 2 o, tr^/K t'J;k 2-y'T--^, i, 3-yy 

yjn.-;i^) , ->7n7iK;H Wt L < J±0&3 - 2 0 , «ilf->7 0^>f 
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;K ->?o^y^ , T';.-;u3£ L '< (icm6 - 2 0 , tajxJ2\ 7.x- 

, 7>j;k fryjiK ^f^r/'j;K tf^v;^, tfnijvv, tf^'jvV, 

*;U*'jy) , T)V*-)vm (B£ L<fiC$:2~2 0, #iJxJi\ 2 
-7"nkf— ^, 1, 3-7**v*>f— ;K 2-7x-^xf-)k) , ^ny>^ 

F, C K Br, I) , 7^1 (fti L < liCtO - 2 0. 
, 75 y, vVf;V7<y, yxf^r^y, -77^^75 y, 7-'jy) , -> 
-fni, t Kn + y^S, ^;^7*fS, *;^^y;H, y.;w*^ 
, *7*>m*> 7->iH («Fi L < fiCIH - 2 0, Wx.lf, T-b^;K ^> 
7-OK +M;^n-OK \£^u^)V) , T^n^yS ($fl L<liCil-2 0 

#ri L<liCt6-2 6, #JxJi\ 7^y*v, l-t7^y) , T;l^;i^ 
(tHKiiCil-20, Wx.if, y^-f-*, , TV-;u 

(«P£ L< liCt6-2 0, -7^-^^-^, 4-^DD7x^ 

, T)V*)V7s)V*=.)vm {iftt L< (±C»1 ~2 0, Mx.ti\ 
7? y?s)\<*-)V) N r (ffi L< iiCt6 -2 0 

£ (fcf2 L < iiCtO - 2 0 , «ilfx^7?t'f)K N-^fW^77^^ 
;K N-7x-m^77 ; e^p) , #;u/*-*>f (jjf £ L < fic&i ~ 2 0 
, Wxif, #;i^^e-f;K n — y )V/^^4 )\/^ n, N- **f-)Vij )\>j** 
4 ;K N-7xi^*^^) , 7y^7^71 L < liCifi: 1 ~ 2 0 

, m^fr^)vr< y, ^>v>ouT<y) , -fsygg (^iL<(±ct2- 

2 0, mz.tt-7 9)i"( < /) , 7i/^t*yi L< liCtl -2 0, #!lx. 
If7-bf;l/t^ry, ^>V-Ol/:*-*v) „ 7;^^ry*;hf-^i (#f£L<ti 
C12-20, Wiif, n+y*W-;K 7iMy*^^) , * ;Ws' 

^4 )vr^ (1ft t L< liCtl - 20, ;w*-*>t;ut 3 y, N-y 

f;l/*;W\'^/f;i/7^7, N-7x^*;^/f;P75;) N tr^> , «t #f 
£L<«\ 7;i^;i/&, T';-;v^, atdSI, ^nyyg^ ->77i, * 
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[0 0 3 0] 

^>-tf>3iL ^>'/7 7>i, kf'jv>BIL kfn-^gt >f>K-;Ht, ^*"7 
[0 0 3 1 ] 

ZaiWZa 2 ^£ M $ 5 I J /: (i 6 I Otitlii t LX X *)&* t 
< ii, ^^r-9-V*-;l/^, f7V-)^ >f > Y\s=-ymx$> t) 

* i> ft* L < (i * +-9- v*- ;M£-C* & 0 
[0 0 3 2] 

Rai&t^ti^ftWBtifcK, r;w*;H6 («F * L < ttGBc 1 - 2 

0, ®lx.i£\ j.^-;k n-ynh>, n-T^K n - 

3 -x;i/*7°n kf;K 4 - X ^ * 7*-?- ;K 3-^^-3 

, Tfrfr—frB (tftt L < (iCS5:2 - 20, 150^(i\ tf-;w, 
) , 7'J-;HS L<(iClfc6~2 0, 08x.tf, 7x^iK 2-^nn^^ 

* («f S L < am 1-20, fllx.«r, t?>; ^.i. - ;k ^ »; /k f7v''j 
;K t^V'JiK t'n'JvV, fcf^MvV, WJ/) "C^> <9 

. J: i)4f i L < ii7;^;H (if i L < liCi l ~ 6 <^7;K;H) itziixfr 
't7^^;H (£f$ t < l£3 -x^*7°n kf;K 4 -^w-j^^-jk 3-^^;i/ 
- 3 -^^yn kf;K 2' -*;i/sfr^>y;i/) t^^o 
[0 0 3 3] 

am^O^tiZai^^^^OSm^O^Jtra C) > Wmmt LXfti L < fiT;l/ 
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[0 0 3 4] 

na 1 SO f na2(iO f 1 , ftt L< 0 T-ab^o 

[0 0 3 5] 

kalli0~3O^i&£^;bU «£ •) jifS L < ti kalji 1 ~ 3 SrSE U £ <b 

3 L < (±kal(i 1 ifzlt2 %mir 0 
kaH*2£k±<Dm> lim<7)Ma3, Ma 4 (i[sl Ct & o T £ «t v> 0 
[0 0 3 6] 

[0 0 3 7] 

$1W<7) 2 Wt^tuSM o y 7^ >fef<7)H, flP£L<ii-«b$; (4) 
[0 0 3 8] 

(4) Za3<i5Htfcli6 j|0^a*«*SR«r^|fii--5JK : f-p«:^ 
fc> L (Jtft Lv^iJ(iZai.Za 2 i:ra C) , C ^ (ig&2 *iT & & < («fi Lv^ffi 

m*^!K±zai,za 2 ±^gm*^ij^i5ii:) ) , ztib^mmmtz h\zmm.z 

[0 0 3 9] 
[0 0 4 0] 
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Za 4 (± 5M.ifzl3.6Mm* ^J&lh& J&=jrW *mt?ir 0 Za 4 fr h M £ fi & WZ - 
mzmmntmfti&^ft^&t) . James m. The Theory of the Photographic 
Process. % 4 US. "7^5^ 1 9 7 7^, |198It:J: £ *t & 0 

Za 4 t Ltffi L < fi. 2-t°7V'o>-5-t>> H'r/'Jy^-S, 5- 
v*>% ^ y"V'J >- 5 fc^W^ 2i^:li4-ftt/>h'f 

>\ 2->f5>'t*t , / , Jy>-4-t>, 2 -*^f-^V*'J >- 5 2- 
fttnv''J>-2, 4 >fyn-y->, n-^\=:>, 
1, 3-vt>, ft7x>-3-t>, ft7x>-3-t>-l, l-v* 
tvF, > K'J >- 2 <f > K'J >- 3 2-t*V'f>r/'J 
-yA, 5, 7-v*^rV-6, 7->'kKDf77n [3,2-a ] fc?'J^v>> 3 
, 4 - Kn-r V *J 'J >- 4 > s 1, 3 - v**-^ >- 4 , 6-v*> 
„ /-OHfy-^g^ 2 -f tA*;nf«y-A'S, ^"r i ;>-2, 4-v*>. > 
r/'J>-2-t>, fcf «; K[ 1 ,2-a] e < v>- 1 , 3-v*>. fcf9VD [ 

1, 5-b) +t7n>, e^Vneu K>fcir<a&7&«$lf fc*i£ 0 

7V''Jy>-3, 5-v^->\ o-^"— > ? ' > - 1 , 3-v*>. ^*"7 
x>-3-t>, ft7x>-3-t>-l, 1, Z-V** 

+r>-4, 6-v*>, ^>lf7-^ 2-f t^'^tf7-^i, ?-7'J>- 

2, 4-y^->-C*0, ?f)«Hl<(i. tT9 V; 3 , 5-v*>. >f 

3 1, 3 -v*^r-9->- 4, 6 -v* — 
2 -*f-*/*fr\£y-)V&Xib*). i L< lilf^VV v>-3, 5 - v 

[0 0 4 1 ] 

nit*, ad^/^ y77i, *;i/^y;H, 7^3^ry*, 

r^e^r ;v*. ts )V/^j T)Vu* -y-tDV^— )V&x%>2> 0 
[0 0 4 21 
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[0 0 4 3] 

^36 (ffiL<l±Ctl-6<7)7;^^i) £ 7t(i^;i/^r;v^;H6 («fiL< 
(i 3 -x;i/*yn tf;K 4 ;i/*y-f-;K 3 3 -xw^n hf;v > 
2' ti^o 
[0 0 4 4] 

v^e^»OM{±Zai^.(7Za2±<7)mm*< 7 )^ili:(WI C) > MJ&^£ Ltff^KliT 

•rvm&, 7 , J-;i't^yi> 7yiV7^yS, # t: 

tLt«tf)*flL<li7;^;H'e*So 
Ma 8 -Man{i#Efim^^->*f («f£ L < fiC& 1 - 6 ) SUM 

m^^-^-y^hho 

[0 0 4 5] 

na 3 (i0 i fc(± 1 *K 0tL<liOt*-5 o 
[0 0 4 6] 

ka2{i0~8Og&£^;bU 8f£L<liO~4<ag&£i£U «t^«f*L 
<l±2~4 0SE&*^-*- 0 

ka2^ 2 J^±(7)Bf, limoMaio. MantlR Ctil^ot & J: v\> 
[0 0 4 7] 
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[0 0 4 8] 
[0 0 4 9] 

(5) *K Za 5 WZa 6 (i;g-* 5li/:(i6l^f St-SI^^i^ 
L (*f£ Lv^J{iZa4t|SIi:) , >ltif>(ig^$nr L 

Za5&^Za 6 ^ffM£n&3t<h Lti OfflPS L<(i, 2 - fcf^ Vo >- 5 
>, kf^V''j v>-3, 5-v*>. n-^->, -T>r>-1, 3-v*>, 
ft7x>-3-*>, ft-7x>-3-*>-l, l-yt + yK> 1, 3- 
v^-^r-^^-4, 6— v:*>\ /*/nfy — ;ugg, 2 — -f-^/^Hf y — ;uBk ^-r 
U>-2, 4 1b *) > ^ hKUit<U^)l\fy-)Vm. 

[0 0 5 0] 

Ma^Ma^fi^^^^frU «&£&^r LT^T & < > (jff £ Lv> 
fi^*<7)^0(iZa 5 S^Za 6 ±coffim*cof!Ji:^D) , MSt Ltffi L < fiT^ 
^ny^JjRT-, - hoi, 7;V3^y§, 7'j-;i^ -hni, ^7- 
nSUk, + 7y;V7^i, * ;ws^ t: K 

L<ii7;K;i/i, ^nyy^, 7;^JfyS, T';-^, Afnii, * 
Mai2-Mai 4 {±|tea^^ ^ ySt*-SC £ ^fl Lv> 0 

Mai2~Mai4li£v^cjliBf LT5ISr^JS£LTta< , MtSit LT«f i L < 
[0 0 5 1] 

ka3{±0^e> 3 £-COjg&£^:bU flPi L < t±0^<b 2 tWli^il, 
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» • 

«t "JfflFi L<(41 ££t42 Sr^U- ftt^f L < (4 2 £iH"o 
ka3?fr*2 JA±<Z>H#, Mai2> Mai3f4|5j Ct i> o T & 4 v> 0 
[0 0 5 2] 

[0 0 5 3] 

*3P;30 2^TOll:^«4-fe£ (l) ctS^n^^iyHL^ 

o 

[0 0 5 4] 

(i) ciov^r, Ri , r2 x r3 % R 4 ti-en-c^a:^, tKh^t- 

-2 0, #0x.f4\ n-^nk!;K ^fV7'Dk';K n-:/?-;K 

n-^>-^;K ^s>v;K 3 -x;u*7°n tf;K 4-x;i/*7*^;K 3-^^ 
- 3 -x;hf/n fc:;K 2' 5-*;VsK 
+ v^>^-^) , 7^t-^S (ffiL<iiCi2-2 0, $lxJ4\ tf~;K T 
'J/P) > y^DTiV^;^ L < l4CSSc3 - 20, «x.tfv ^ n^<>^-;K 
v*n^*v;w) , T';-;HI (*? 4 L < J4C^6 - 2 0 , $lxJ4\ 
2-?nn7x- ;k 4-n + v7x-)K 3-^fil/7x-;K l-t7f 

, ^-f-vmm (Ifti L< liCgcl ~~2 0, ^Jili\ fcf'Jv^K ^.x-;K 7 
'J ;K fTV'J ;k >f 5 /'/'j ;k tf 9 V'J ;K kf n >j y7, tf^'j yV, -tju 

Rl , R2 , R3 n r4 t LTfti L< ItTkmiBL^tti&T Jl>* & 0 
R 1 , R2 , R3 , r4 ©Hm><^> L < (4 2o) 7^5>M2*S£- LT 

ieMUUv> 0 Rl tR3 mLtWMt^-t/i ? ffiL< 

, <o®hn )v frfitmm^ t * Kj&j&-r z> aw* 6 m si* £ (4 5 a at 4 £ (4 4 a 

atT*&ifcj&**fc*f* L^o 
[0 0 5 5] 

— fesS (1) tCiJV^T, n43 4D f m{4'etL^«3z:^0-4(7)^i$r^^L, «f 
JL<lil-4«^if 0 fcrtfU n, mp^t* 0 C t (4&v> 0 
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n i5 i ^ 2 J^l± ■ R 1 , "R2 „ r3 ^J;^r4 (± ^j— 

[0 0 5 6] 

Xl ioJ;^x2 (i^tuZH, 7'J-;H[ffiL<liCt6-2 0, ffJKlil 
L< (±Mai-Ma 7 <7)em^<h|eID) "C^> «9 > «£ 0 L < (iTi^i^ T';-;W 

«Lt^<, fttlfc-fZUi L^mt Uyan 'J y^SR^tf ^ti^> 0 ] 
, ^-rn^ (iff L< (±Cmi -2 0, ffiL<li3-8if, J: L< 
(±5££«i6Mgt f-^-ZK 7 V ;K f77'J;K >f 

n'JyV, fcf^'JvV, -=E^^'jy, ±0ifiL<l±^f>K';^, *^<7'JA' 

(i|frier';-^<7)i^<7)Mt|wiD) , ffcfi— ass* (2) T^£*L*&£gH- 0 

[0 0 5 7] 

-ttS* (2) R 5 t±7K^m^i^{±flim* (*f* LV*WiRl ~R4 

R 6 fi7Kf!fJ^i\ r;u^r^S, T;wy-;w^ i^rfi^r-n^^ 

L^WiR 1 ^R4 trat) $fiL<li7;K 

WSL<iiClici~6(D7;^;H) -c&s 0 

[0 0 5 8] 

, t?7 7'J>S, ^>yf7 7-;i/I, f7 7-;m, f7 7'J>^ ^>v** 
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rv-;i/SR, f7y'7v-iH, + y «j >gt, try v>src& o , «t L < 

, T';-;m. ^xn^g, Any>g^ *^^+v/Hfe, T;un 
[0 0 5 9] 

X 1 ts£&x2 tLtjtfiL<(±7'J-;Vii^:li-^ (2) -C^£*i&& 

^HftL^TV-^afetfeti— ft^C (2) T^^tL^ST^^tL^> 0 
[0 0 6 0] 

[0 0 6 1 ] 

LTti, «fSL<{±, -CO OH, -CONHRll, 
-SO3H, -S0 2 NHRl2, -p (O) (OH) OR 13, -OH, -SH, - 
N H R 14, -NHCORI 5 , -NR16C (O) NH Rl7ov>-f tifrX~0:Z ti& 0 

---e, rii, Ri2(i-ett^n^jz:n7R^T-, r^*;^ l< titanic 

T-Jfe 1-2 0, n-7n^, 4 

v7ok'jK n-T^K n-^>?-;K ^>v;K 3-^^t7nt>, 4- 
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*f£L<f±C&2~2 0, £UxJ2\ fcT-H/, , T'J-^ («f£ L < (4C 

gt6 -2 0, $lx.{±\ -7jl^;u, 2-^dd7x^)K 4-^F + y7x^;K 

09x.t±\ fc?'jv;K f7 7'JJK ^r/'j^, tf^V;^ 

, tfnUvV, kf^'jvV, x -COR^ijtli - S 0 2 R 19 ^^ 

[0 0 6 21 

Rllt Ltffi L < (i^KMC^ Tfr^frm, TV-^m. -CORlS^, - 
S02R 19 *^^Lo -e<7)|^Rl8, Rl9i; LTltT fr^-fr&tfzUT ') - )l>mj>* 

Rllt LTi 0«ft L < ti**^, T^*/H£, -S0 2 R 19 **$U ft 

Rl2t LT«P£ L < liTfcfUKTs T^^S, TV-^*, -CORlS^ - 
so 2 R 19 I5:IU ^op^r18, Ri9«h L-r(iT;u^r^*i7^(4T'; 

Ri2fc L-ci ijfiF* L<ti**JS : f-, t;p#;p^ -CORi8^£^u ftk 

Rl6^ LT#2 L< liTMSJSS^&^U R 17 i: LTftfS L < (i?K^T-. 7;w 
[0 0 6 3] 

7kmffi&&&t LX X L< fi, -COOH, -CONHRll, - S 0 2 

NHR12, -NHCORiS, -NR16C (O) N H R 17<wf*U&*T*& , £ <b 
KUt L< ii-COOH, -CONHRll, - S 0 2 N H R 12<7)v>-f *L^"C£> J) 
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„ MiiVti L < -COOH, ,-CONH2<^^W"e*4o 
[0 0 6 4] 

fill* <0 53^1 7j (zkltl££\ 77>-t>' V-^Tj, ?-u>tim te£ 

?u*-7*T* frffl K 2 m J^±* L , ^ *l f> rt^T-I*! ^l*^ K *C 2 t£T«X 
[0 0 6 5] 

* (J a m e s ) H rf • -ttV- • • f • 7* h^57-f 7^ • Zfu-kA 
J (The Theory of the Photographic Pro 

cess) S 4 Ji£, -7^7> th»±, 1 9 7 7^, § 8 §2 18-222 
H> r J (J-Aggregates) J - *M 4 7 4 

•y ? ■ s*yi) y i/>7t± (World Scientific Publishing Co. Pte. Ltd.) , 1 

9 9 6^fij) %tizmm%mn&%ztix^z> 0 

[0 0 6 6] 

&&fc<7>m33i<oto&"ei*. is>Jfffi&£^mz&\,^x, £^#<z>-Fftfcj&*/h$ 

#»*^i:ov»Tli, t<A^-7{y-;n-U^- (Chemical 
Physics Letters), §6^ §1 8 31 (1 9 7 0^) K# 

m%nw-t>*$>z>o tfz, u>vm&£&fotmm%mm$:n^£&i£tLxffi^ 
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itschrift fur. Physik'alische Chemi e, I 
49^, H324ft> (l941^)Cf¥*ffl&tfcW&&o 
[0 0 6 7] 

I^^^l^^^TO^^ffM-r^) ^><7)<h LT, ^}±-T (Herring 
bone) ft it £ t h (3;(i-f «h ^ CI <h ^ § h ) & t^m h ft 

£c(ii* (Herringbone) ^^fr^ov^Tti, -f-^-^X • 9 >f t: ( 
Charles Reich) f, 7^^*77^^ • j juy 7. ■ 7 > K • 
^ > 7 % ) >V (Photographic Science and En 
gineering) |18t, ^3^-, i3 3 5l ( 1 9 7 4^) UlSm^tL 

[0 0 6 8] 

Huie<7)ii«9 ^-^^"boM. (TO 
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* ^m£t#*lo 3B$3% — ^ (13) <7)^^*-^^Jta<7)*^^>^ 
£ilL (^-ftibfti Lv^J(±^t7t®0) , SH<li-K (15) 

K-^A^«^^*»#^o*^*>«^i?t»±— la:* (13) o 

[0 13 7] 

J^T^^-tI-15~I-32^^lf fbti-^o 
[0 13 8] 
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[ft 2 6] 



X 2 3 + 



o 



o 



0 C 2 H 5 0 

}— CH=C-CH=^ 

N+ N 

1 I 
(CH2) 3 

X 23 + S °3" 



(CH2) 3 

so 3 - 




1-15 



1-16 




(=C-1) 
(=C-2) 



H7 ^^-CCH 2 S^ 3 (=C-3) 



o 



(CH2) 4 

so 3 - 



X 23 + 




^23 



1-18 

1-19 
1-20 



C-1 
C-2 
C-3 



^]^I^^CH-CH=CH-CH=^^ 



O 
ll 

CNH 2 



(CH2) 3 
SO," 



X 2 ^" 



^■23 



1-21 
I 22 
1-23 



C-1 
C-2 
C-3 



(CHjj), 
SO-T 



0 3 S(H 2 C) 3n /^A II >^ / 

✓ N "\^y CH=CH ~ CH °^_^ CH ~ CH=CH \Q/ N s 



^23 



(CH2) 3 S0 3 
CH 3 

X 23 



S=( >=CH-CH=CH-CH 



C">H| 



2"5 



X 2 3 




x 23 



1-24 
1-25 
1-26 



C-1 
C-2 
C-3 



1-27 
1-28 
1-29 



H 3 C S O O ,CH 3 

0=^ >=CH-CH=CH-CH=CH-4 )=0 



C-1 
C-2 
C-3 



X 23 



1-30 
1-31 



H,C 



X 23 f 



CH 



3 1-32 



C-1 

C-2 
C-3 



[0 13 91 
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[0140] 

A#WK»±> 1-54440 3 - n y ^m^m 1 0 9 8 5 1?, 3 - 

n y^m^ 1 2 6 7 1 2^&£Tf • • J *—*jyy . -ij-^x 

> X (J. Imag. Sc i. ) J . i3 0i, |1 7 41 (1 9 8 6^) IS«c 
<7)^TP->$t#, |>^#V y< ? 'J y y"X (Organometal 1 ics 
) J . £83^ ^2 7 3 71 (1989 gBtt^lfeT I/- ^*r«* *##S#, 
#P?P8 6 1-15 119 7^&$^if£*c£*i£^y--fe/ Lv>09 

[0 14 11 

12) ^jl/,t>|x7f^|J«^J 
[0 14 2] 

— 7 'J-;^^*>i- p -— h n^yyjVxxf^f^WbtL^o 
[0 14 3] 

hD^yy^Fylz-h, 2, 5 - y- f n^y y;v f y 1/- h , N — h v "7 ^ 

S b\ «->7M>y'Jf>fy^7^ 1 p - - h- n Vfr - 9 , 
1 0-yx Ry7> h 9-fe>- 2 h*fr& f Wb*i*o 
[0 14 4] 

a) 9^*^fi^«r*gttft-C§-5m^MS&#J 

b) *^^>S^0^14<b^§^m^^J 

c ) 9 v^^S^-i: >m^*|BlBf twfgttffc-c# *m^BB*&#J 

[0 14 5] 

a) ?y#;um^*i&tefb^#*m^H!&*J£ti\ 2*^181^ J: O^U 

2 yfc^TOtfb^tWlfr&#^> h )\y*r-im t tz teW.*&M ( 2 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

[0 1 4 6 J 

2 ) tf x ^ 5 - ;v^S^^iJ 
3) h 'J/^o^f;^tt h «; T v 
5 ) X ;i/ * ^ a £^£g>M&£ij 

io) r-* >tt 2 it=mmt&m*-*> a^mi^i^j 

2) ex^^v-^t^n^j 
s ) ^ ;u * - * a ia^m-a-r^^j 

9 ) ij * * >®. 2 ft^iRJRf * ^im^m^^^j 

10) >14 2 ft^MMfc^*- * A£»#^££-R!&*iJ 

[0 14 7] 
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[0 14 8] 

12) A)i>*>&x-x-T)i'&m&mteM 

[0 14 9] 

^r*3. *?-*>M&ffl%imt LTI±, #!]xJ£ rUV5Kt;#^tMT(U V 
C UR I NG; S C I ENC E AND T E C H N O L O G Y) J [p. 23-7 
6, S. I*-* (S. PETER PAPPAS)it, T • x ? y 
ny- • 7-^ y f T/^ • t-y a > (A TECHNOLOGY M 

ARRETING PUBLICATION)]!^ Tn^>7 -^>t-7. >r 
A. (Comments I norg. Chem. )J [B. ^'J>^f, M. 'J— r^— #— & 
C^A. on7(B. KLINGERT, M. RIEDIKER and A. ROL 
OFF), i?7^ No. 3, pi 0 9 - 1 3 8 ( 1 9 8 8 )] £ fKSEfiS *ITV>£ 

[0 15 0] 

9 v u t z mmzmmt-c § %> m^mt^m 1 1± , 2 

^frf-MUc i J) £ c 2 ^Mf^tKOi^ttl^ j. * ;u * - i (±« 
ifrT ^ 1 1: i •) 7 y * ;p i ^lii (7i/vxf7 Kii/:i±;H^i) 

[0151] 
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i ii 

■ 

4) vTV'-^Ata^fi^^^J 

5) ^;w*-^AJta^m^ra^l 
11) #KT^->ff#:mfi^^^J 

[0 15 2] 

[0 15 3] 

o 

[0 15 4] 

tK£*)§£*kLtz s 7i' , lJ)i>Ztzii& (TV v h'&Z tzl±)Vj *Bfc) CiO 

, ftSpM^Sreci LTt'J =f-?-Z fclttf') v-jtt^ife&it&tonz t"C$>& 

o 

ztz^ ^(Dfmjt, mvtx$><?xi>mfcWLX$>^xi>&^ 0 

[0 15 5] 
[0 15 6] 

[0 15 7] 
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, (29) TfDvm, 4 9^ywi, 4 'to^t&ftmit&m. **)i> 

(29) 79VV-Y, (29) 79VU-Y. n-ff-)V (29) 79 

'Jp-K t -y'^)V (2 9) 79VV—Y, >fyyf* (2 9) 7 9V \s— Y 
, 4V7<fr (2 9) 79VV-Y, (2 9) 79V U-Y 

, ^VfyJP 7^'JV-K 2-HKo + yxf;V T^';p- 

K 2-tKnJry7 , nt'il/ 79VU-Y, 2 -fc Kn^y/f^ 

7*';ix-K 2-xKyxf;v r^'jl'-h, 2 

vi^y) U*) 7^'J1^-K n-7'F^yxfjV (29) 79') 

ix- k t;^'j;xf^ 7^';v-K =6rf ot;w^-;u 7^ 

'J1/-M, n+yyxf (7°ne) 

y< h^rv h (yntf) Vy?V u - )V (2 9) 79 V V- K * K'/f 

F7Xf (T'nt?) W>^'j=r-;i/ T^'Jt^-K ^^y-f'Jxf ( 

■7°ntf) Ix>^'jr7-^ 7 9VV-Y, x^yy'xf (/nf) 

(2 9) 7 9') K xF^y,f'Jxf (-/ntf) l^>^>jrr-;u r 
? 'J V— Y i^7^3*y7MI/y/'J 9) 79VU-YM, v 

7nA^y;v r^'JP-h, r- f7t Kn7'Jjv 

, ^fV*>x;v 7^';i^-K yy^n^y^x^ (y< r^'jlx- 

K h'jy^n^>^x;i/ (2 9) 7 9VV-Y, yy^D^>^yxx;v 

fcf^-^ 7y'Jl/-F^i: , «^ (2 9) 79V 

N, N-^f-^T^if^ 7^'Jl/-h, N, N-yx 

^-;i/T^ 2 (2 9) 79 V U-Y^ (2 9) 7 9V )\>T 5 h\ y'7-t h > 

79 V )VT < Y*%t*<D7^ ym (2 9) 79 'Jl/-h, 7'J^ 
7 9VV-Y, VV'sVfr (2 9) 79 V U- Y%t°<7)'Mm&^ (* 9) 79 
VV- h%t&mift>itl2>o 
[0 15 8] 

>k\^, ^'MUtmtLX, 1, 3-yn;\'yyt-JVy 7^'Jl/-h, 
1, 4-7^>vt-;Vy (^^) 7* , ;i'— K 1, 6 -^^r-^> v^-^v 
(2 9) 79VV-Y^ ^t^yf;^')3-;Vy 7^'JU-K 
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y^-^y (> *) V- F : B ^ftM* "V 9 y KR-16 7, Kn* 

y tV'J n-;Vy 7^'Jl/-h, ^7°n9^h> 

^ttt Ko + y tV\'«J >i^t^yf ;v^*'J n-^y (*9) T? i) u- h : a 
$ftll* 1 7 7 KH X y V - X^ i:'(7)7;^;H 7^'Jl/-h, 
lsyfn)a-)Uis (X 9) yxfv>/ijn-^y 7? 

'Jl/-b, F'Jifyy^'Jn-il/y 7i"Jl/-b, r- h 9 .x?- V > 

7i"Jl/-h, * 4 'Jxf l/^^'Jn-^y 7^'J 1/ 

- K -xtf ^ n;m Kij >^txfi/>^'j 7^'jl/-> : ft 
iltft3-;l/DA (M) -8 11, xif^n^tK'J>t14yxfl/>^'J 

9) 7 9 >) U-Y : ftiiift (M) -8 5 1, 7°n 
b°lx>^'J T^'J1/-K v-7°nk: l^^^'j rr-;Wv? (*9) 

T9>)U-Y, V 'J 7°n \£ 3-;i/v (^^) T^V V- K fh77°n 

t° l/>^->J 3-;Uv (>^r) 79^) \y— h N #iJ^Dei/>/ij3-^ (y<* 

) t?';v-k x a k u > f ft 7°n i/ > 7* 'j a - ^ y r^ 1 ; 

U-h :Iilllft3-^DA (M) - 9 1 1 &^<7>t;i^ 

7^'Jl/-h, F'J^fn-^7°n/^h'J T^'jP-K v 

h'Mfo-;i/7 , D^>h'J (*9) T9VU-V. tuy *) x — 

14 h ^fn-^7°DAyy' 7^'jU-f : B^lkmnu^? y KR — 

6 0 4, xf i/>t^ft-f Kttt h 'J^f n-;V7 p n/ry F >J 9) 79*)V 

- Y : -9-- Fv-S R-4 5 4, 7 p DH , l/>tW^ K^14 h 'J ^fn-^ya 

h 'J 'J V- h : B ^itMM T P A — 3 1 0, ^\£9U)VM K>; 

>^14h ^fn-;V7°n/^ h 'J 7^'Jl/-f :IiItDA (M) 

-321 h '1 * ^n-;uyn/N 0 >M 7^'J y-f, ^y^x'J^ 

'J 77'Jy-h, ^>^x'j^'JF-JVrf7 (* 9) T9 

SM7nx7^xM- 2 3 3, y^y^x'jx'J h-;i^^ 7 9*) 

1/-K y^V^x^n-K/tKn^y^V^ 7^'J U-b, 
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» • 

*t7';KD-3 1 0, 3 2 0, 3 3 0&t\ * 7°n 7 ? h yW&i > * J- U 
^n-^'f'J T^VP-M: BWI*t7 7KDPCA-2 0 

, 3 0, 6 0, 1 2 0^ fo^ ^^xn'J h - ( ^ * ) T v* 'j W - K ^* 
'j -t n - v (jt 9 ) 7^ 'J V- ikf^a^t K'J 'J-tn~;i/h'J 
*) 'J h : ftlllftn-^DA (M) -314, h U ^>J-bn 

v o*) »j h : ium mn^^-fc am- 2 0 0 %t*<Dmw^ 

7* U K h 'J X (7^'J n^rvJt-f-^/) -r y>7? I/- b : IIM7n 

(y^7'JnJfyxf;v) ^7y7^l/-fi^^7y7^u- 
7* >; h * t^tf biiZo 
[0 1 5 9] 

fgMtLT, n+yyxf (-7'ntf) p>^<Jn-;l^* r^ijj^- 
K ^ h^ry h 'Jxf (ynfcf) V>^'J n-^-^pf U 1/- K ;* 

V*'ijX^- (7°ne) 3- )V?-* 7^'Jl/-h, ih^rvvi 

^ (7"Dlf) (j**) 7^'J1/-K ih^rvh'Jif (-7° 

ntf) rz-;i^^-^- (> r^'Jl^-K je. h *«>#i; jr.?- (-/ntf) 

7^ , )1^-I«^^7^3^y7;^l/>'^'J3- 
77'JV-M, y^nA+y;i/ft T^'Jl/-h, -r 

h7tKn7'J^t 7^'Jl/-h, /fy^i^f * 7*>j 
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[0 16 0] 

K 1, 4-77>y't-;i'yft 1, 6-^4r*>v 

^-^v^-:* T^'Jlz-F, ^t^>fJ^'j3-JVyft T 

^ 'J K fcf* (ft7^ l JDJfy^t^>fi^* l j3-^) 7y^-F, bf 
7, (ft^n'Jn + y^t^>fj^'jn-jl/) 7y^-K Jcif^n/mK 

^')>^t^>f]^*'j3-^yft T^Vlz-K #7°n^h> 

) T^'jV-K 3-;l,y'ft (;**) T^'jl—K h'JXf 

l/y/'jn-^yf* 7^'Jl/-h, rf7Xf l/>^'Ja-^yf t 

* n;m KU >ft4y'xf y>7'J n-^yft (^?) T^'Jl'-K ynt" 
l/y^'Jn-jVyfi T^'j 1^~K y7'nt°l/>^ij3-;l/yft ( 

r^'jv-K h -fu\* ix>^->; 3-;i/yft r^'jp-K 

T^VP-K xh°^n;m K'J >ftt7°ni/y^'J n- 
A-v-?-* U h^^7iKl/>^J T ^ 

•J V- K h'j^f n-ji/7°n/ry h'Jf t 7^'Jlx-K ypj^f 

'j *^-u-)V-?u/*y 7^'Jlx-K ji^-i/>^-dr+)--r K^f£ h 

'J^fo-ji/7'n;Of'Jft 7?'JV-K -7°n t: W>*3r-^-f K3E 

14 h 'J y< n — ;v -7°n b 'Jf t (^^) 7^'Jy-h, xt^Dj^K')> 
h n-;U7 5 o/0 h 'j U?) 7^'Jy-h^^h'J^f n- 
;V7°n/-?>S!^:t T^'JV-K ^'/^x^'J h-A-MJ^-* ^ 
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I ' ' 

^i; j.-,^^^ (^^) T ^, ;ix _]^ yX>^x'JX'J F-JKytK 

P-K ^''J-tn-^yft (^?) 7^'J1/-F, x. tf ^ n;ut K'J >^1£y" 
'Rn-A'hUf* (^^) T^'J lx-K F'J^'J-tn-^yft T 

^yft T^'Jl'-F, F'Jy^n^>^^;k/ft 7^ 'J 1/ 

— K QA^y^yft (^^) Ty-'JP-K ^ h * vffcvy- 

v-f-pj- i) v% t:<Dm%&x:?-* t^'Ji^-k h;* ( 

JW) 'fVvTJfct'-K ij-fu^t \ n (ft7^'Jn^yxf^) 

y->7^ i/- h if<7)^ v->7^ i/- Mf t r * >; v- h &<Wi^f 

[0161] 

x.) h^y^fl/>^t^Xfl/>l, 7jlxi;!/ (^^) 4-7 
jc^;wx^;i/ (^?) 7i"Jl/-h, 4 h ^ y*;i/-fxjl/7xx;l/ 
77'JV- 4-xh^y*;^fx;l/7xx;V O ^) 77'JV-f, 4-7 
h *y*A/**-^7 jcxx;U 9) Ty-'JP-K 4-t e r t-7"f;P7x- 

Ty-'JV-K 7x7+yt KnJry7°nt: 0 ;i/ (^^) r^Vl'-K 4-7x 
/^ryif ;V (^^) 7?'Jl/-h, 4-7x/^ryyxf O 

4-7iy^ryf h5xfU>^'j3-^ 77'JI/ 
-K 4 -7xy ^rv^^r-^^^lx^^i; u~)V 9) 7^'Jl/-(>, EOf 



tbliE#2 004-3035066 



#11 2 0 0 3 - 0 8 2 7 3 0 ^- V : 64/ 

' i 

4 » > 

14"7i/^ v-ff; >g£ T*»;u-h; E 0^14-7 r^>; 

1/- K 4 - tf-7 ^'J ^ (^^) 7 ^ 'J 1/ - f , f f 'J t K n y ft^tl 

, ji-f- (yntf) l/>t+t^KfttlfX7xy-;i/Ay T^'JP-h 

% a7x/-fFy (> r * u- k x-*r {i°u tf) u>5j-^-y->f Kg? 

'j V- K 3-^- (7*ne) U>t^rt^f K^tte7x7x7-^Sy 

J£&£*rl-£ <; Mt^tK p-^oo^fi/^ p-7'n^ 

fix/, p-^DD7x7Jfyxf;l/ T9U—V, p-7D^7xy^ 

•/if;!' 7*1"- K F^nn7x7-^xf (7°ne) l^>^3r-> 

F^tt 7^'JV-K f h7?nnfX7xy-Mxf (:/ntf) v 

>* + '/KSfV f F77n^lfX7x7-;l/Axf ( 

•fu\£) ]/y**isY^^J (*9) 7^'Jl/-K fb7^noa7x7- 
^Sif- ("/ne) l/>t^ryFltty 77'Ju-h, f F77"ntii 

X7x;-^Sxf (7°nt°) l^>:t*vK^tev 'J h&t* <7) 

*3«tc>* T^vu-hit^, N- tf-;u#;w-?v*-;K 3-^ (i) f 

;v-N - tfx;v^ t'O^f n^f H*x;Ht^|l, 3 - 

? no- 2 -fc Kn + y^n 7^'J!/-h, 3-7nt-2-tK 

n^->7°n tf;i/ (^^) 2, 3-y^nn/okf;v 9) T9 

UV-h, 2, 3 - Vfu^-fu (*9) 7^ 'J h ^^nyyg^ 

[0 16 2] 
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, 4 -7*b^y*;P^;V7x^;uft ?) >) U-h, 4-tert- 
% 4-7x;^yyXfl/>^3-W 7 P - f > 4 - 7 x. 7 

txf U^^'J (7?) T^VP-K 4 - tf7xx'j 

- Mt£i3K a7x;-;i^Ayft (7?) T^VW-K if- (7*ne) U 

^Fyft (7?) 7^'JU-h, -x-^ (7°Dkf) U > ir**t4 K^14 If X 7 a. 
/-^Fyft (7*) Ty-'JV-K ^7x;-^Syft (7*) T ? 'J 
1/- K J^-f- (7'ot:) uyjrir-V-j K^14kfx-7iy-;l/S v^-^- T 
?'jl^-K xl;^n;Hi K , J>ftt73'^iyft (J?) 77'Jl/-f^i: i 
<7)^#^*^fi-^^-^ (7^) 7/"J l^— h 'fb F^nn7x7-^x 

X7x;-Mxf (7°nt") k>t + y K^ftv-f-* (7?) 7^'JV-h, 
fF770^t'77xy-^AXf (7°Dkf) l/>^^r v K^14i/^-7f O^) 

Ty* , ;ix-h > ff77nnb*X7x;-;PSxf (7*n t 1 ) > :> K^14 
v-f-* r^VP-h, f h77*n^if/;7xy-ji'Sxf (-7°ntT) ix 

ryjg^-ewmzixfz^m&z^ir&j-* r vit^, 3- 

7nn-2-t KD + y7°ne;l/ft (7?) T^Vl'-K 3-7*n^-2- 
tKn + y7'nii;i/ft (7^) T^Vl'-K 2, 3-y7D07°Db 0 ^f t 
(7?) T^Vl—K 2, 3-y'7"n^7°nt;;^t (7 T9^)U~Y^ 

Z) o 

[0 16 31 
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i i 

i i 

I v i n io J: t>*T. -t^^H, Elsevier, New York, 198 
|l#"Genera 1 Thermodynamics andM 
echanistic Aspects ofRing — Opening Po 
lyraerizat ion"|l 21, ^^^2$ "Ring Op 

ening Polymerization via Carbon — Carb 
on Sigmabond Cleavage" 1831-11 191, W. J 
. B a i 1 e y J . Macromol. Sci. — Chem. , A2 11, 
1161 ll-fl 6 3 91, 1 9 8 4^, ioXZfl. Ch o & =fc Z/K. -D. 
AhnOJ. Polym. Sci. , Polym. Lett. Ed. |1 5t, 
f75 ll-f7 5 3l, 1 9 7 7 4flzmm.£nx^2> 0 Mfcfflt LTfi, \£— 
)Vl/jr D7°o/r/, Wx.lf 1 , l-yy7y-2-tf^^y^n7 ? n/0, l, 
1 - VVuu - 2 - bf — ;v vy* n-7°n/\°>, yxfiv- 2 - tf— ;Vy^ n -7°n/\° 
>-l, 1 -y*;V^yl/- h (EVCD) , .x^- 1 - 2 - fcf 

1 - nyn/r/*;i/^ y i^- h (EAVC) , x^;w- l -^>V 
-f — 2 -\£=.)V- 1 - y?D/n^7*H^yl/- h (EBVC) & ^T^p 

ifhti&o ztLbitmm&&\<*ftW&fc&Lxm\'*xi>&\<*L. Huts r 

[0 16 4] 

famt LXlUJ-U>¥xr? )1/T< K, 1/>H'X^^^'J^7^ K, 1 

, 6 -A^t^if ^yexr^ 'J^T5 K, 1, 6 ^ y- 

'J ;UT ^ K, 5?xf 1/ > h 'j T 5 y h 'J * T ? ;V7 5 K, ^y'JV>^7^ 

)\/T \ K, +y'J tf^,^ * * »; ;V7 5 K, N-7xx;m * * 'J ;i/T ^ K 

[0 16 5] 

^i^JtLtli, #2rBS4 8 -4 1 7 0 8 -5§-2r#RKfE$fc£*L£ 1 fr=f-K 2 

m&±v 4 y>7^-FMtn # v > r * - h fb^tf, -^CH2 =c( 
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R)C00CH2CH(R' )0H (st^R, R' iiTkltJ&^ti y< ^&£^-*\> ) -C^ti^ 

[0 16 61 

#PBBS5 1 -3 7 1 9 3-t^Hie«^n^:^ U 
#HPS 4 8 - 6 4 1 8 3 #<2rBS 4 9 - 4 3 1 9 1 -S^fR, #2rHg 52- 

3 0 4 9 O^^H-?-tL-rtLfE«^tiTV^ J: ^ ^-f']xxf)V7^ V hM 

[0 16 7] 

ZhiZ* 0*8ftfi#BVo 1. 2 0, No 7, 3 0 0-3 0 8lCMll:tt 
[0 16 8] 

•7K7t^7x-|> (|8jp D p£ ^Ox^f^PA, It^ailftfli (ft) 
^ hx^f^PM, **ttallJijbfIi (ft) K) J&«£tffc*l, l/:x^y7 

*v h^-e&^jSjp^ : >;#*vVR-6 o (BSfnit^T- (ft) ISO , iSp a p 

£: 'J^yVR-9 0 (BS^D^^ (ft) ^Wb*t£o 
[0 16 9] 

ifc, igp D p% I NKx^fW-2 3 0 G (frWft^XH (ft) $g) . j^p D p 
^:nkx7t^2 3G (*r**Hfc3*i* (ft) «) fcWb*i& 0 

h'JT^'JV-hS, WM&f&tt&JM (ft) i§)p a p£, 7nx^X M- 
3 15, ym.&&LiV£JLn (ft) i£p D p£, 7Dx 7 n M-3 2 5, it: 
, 2, 2' -If* (4-7^Jn^y.yxh^y7ix^) -fu^y (m^ttit 
¥ (ft) *L ^p a p^, NKxXf^ A-BPE-4 ) , t- h 7>fo-;M * >-f h 
77^'JI/-h (fr^Wt^ («0*L ip a n ^, NKx^fJV A-TMMT) 

[0 17 0] 



ffiliE#2 004-3035066 



ftK 2 0 0 3 - 0 8 2 7 3 0 ^- v : 68/ 

s 

ifc, M&m&b'yi'? >t? u lttsr- i 9 2 ob,- tsr- 1 

9 3 8 (3fA (1*) SO , SCR- 5 0 0 (B^JR^A (tfO K) fcfftifH^ fit 
[0171] 

(Chemtech. Oct. )J [J. V. y»j^n(J. v. Crivelloh ^6 2 41, ( 
1 9 8 0)], #riBS6 2- 1 4 9 7 8 4tm 0*«t^S[»2 6t, No 
. 5J1 7 9- 1 8 71(1 9 9 0 )] & ^KiB*^ tLX\<*& X -? ftit&Wmf 

[0 17 2] 

K (i J^to * ^ > M^tt^e y v - # ft h & ~f V # «; -e - (#y 

*>Jrf^-^) j&^f&tl&o 

[0 17 3] 

;kh V yj vyflz-x— -f^K y^'J-bo-;v,fj y*>j ->y^i-rA/, ^>y.x\ 
■JX'J h - U y* 'J v y;vx-f /K 1 , 4 - kfy. ( 2 , 3 -i#4r v -fu 
y;<-7^to^y 7°n tf^) v y n ^^r-tf- y ;nf h — ;P-f h 9 7 V v 

r/K h 'j >f n-;V7°n;Oy7* l J yyiVx-f iV, h U y "f- n — )U y°u 
A'y^y y*i; yy;vx-f h >; y ^n-;w-7°n/N°> h >j y*<j yy;vx-f ^ 
. l/7>yyy^')yy)l/x-fJK 1, 6-^>yt-^y7'Jyy>x 
Xf l/y^'J 3-^yy''J yy'Jl/X-f if 1/>7'J 3-^^ / 7* 

>; v v';i/i — !jfiJxfl/>/'j3-;k/7'Jyy;i/x-f;K y°nt°l/y 
y* <; =r - ;i/ y y* -> v ;i/ j. - x ;K y°n t? p > y* >j a - y y >j ~> y;i^x- -r 

/K ^^>fiI/^3-jl/y7'Jyy>X-f;K ^t^>fil/7'iV3-^^ 



tBfJE#2 004-3035066 
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<^-v: 69/ 



*-r;K y7ot7x-;i//'JyyjU-f;K yrD^t^^yUa- 
)^/7'J v vOPJ.-f^K l,2,7,8-yx^yt^>, 1,6-v^n 
-)V/*-7 )VjrU^*4f>W) yy;Ux-TJK 4, 4 * - tf * ( 2 , 3 
i/y'Urf,^- frjrUj V~?U V V a. — )VX.~y-)V^ \£ — )Vi/? 

3f-fe yy**^^ h\ 3,4 -X,t° + yyyDAif->;V^f;l/- 3 ', 4 ' 
vv?n^^V#;i/*>vl/- K 3,4 -j^^rv n-^ yW^V7 
V. If* (3, 4 -:cstf4r->v* D^yjl/) 7y^-K If* (3, 4 -«x*° 
^y- 6 — v? u^*i/ )V Tv^- K 2, 2-kf* [4- ( 

2, 3-x^yT'n^y) ~>^n^v;u] /n/O, 2, 2 - if* [4- 
(2, 3-x*>y7°n^-» y^OA^yjP] Airt7;vtn7 0 n/0, l 
,2,5,6 -y/i^^v-4, 7-^ *y^;H: Kn^ >r">, 2 -(3, 4 
tyy^nA^)-3 , ) 4'-x^y- 1, 3 - v**-9->- 5 -* tf n y 
?n^HJ-V, 1 , 2 -•X-f-V^yrf + v — fcr*(3, 4-X^yy^D^y 
4', 5'-x,f^y-2'-^f^yyDA^yjMf;l/-4, 5 - J- 
*°^v- 2 -^^-;Uvy- o/\^fy^;i/^yl/- K rr — — tf 

* (3 , 4 -x^yy^n^t>*H>yI/- bh if*- (3 , 4 
yy^nA^ y ;Mf;i/)7y'/<- y-2, 3-x*^yy?o^>f iVx- 
f-JK If — )W) v y*;w.x — -f;K T'Ji^'jyy^x-fiK 2 — ■x^/P-x^r 
y/V^'Jyy^x-fJK * ^ V V h\ p-7*D^f I/'/tW K 

, t: X 7 x / - ^ - A - y ^* 'J y y il/x - 1 ^, x h 9 T'n^ If * 7 jt y — — 
A-y^'J yy^X-fil', tfX7xy — ^-F-y7'J yy^X— f^^t'O 

[0 17 4] 

HS-681 (TMffcia* (1*) SO , SOMOS8100 (DMS-S0M0Stt§£) , SCR- 
8100v'; -X (B^^n'A (J*) $D , SL-7540 (VanticofO SCR-701 (r*^ 
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[0175] • 

v 7 >gt ^^"T & ii *f- * J v - co^^ijo * * v 7 >S| * * 3=- -fe * > 

[0 17 6] 

ii\ kf— 2 - y noxf ji/x-f^, kfxwu — n— •/■f-^ji — -f>>K kf— ;i/ 
- t -T'f-A'X-f -x-f-v ^y*>; rf-;w v tf^;i/i— .x,^ > yj n 
tfx;i/x-f "7°n tfi/ >y*<; a — ■\£~)V3-—y-)\', -?u\ivy 
y*U n — ;i/^ey tfxji/x-t;!/, rr — ;vvkf— ;i/y**'j o-;k 

x7-;w^ey \£~ ;i/y~<j n — ;k ^''jtn-^yif^jvx-f^ 
, ^*'J*D-;i/F'jii-iVx-f^ h 'J jc-f-u>^ri; n — ;i/vfcf — — -r;w 
, h u y f d-;px^ > b tfxi;uji— -r^, h 17 y ^n — ;u-7°n/\°>^Ey tf— 
il^x-f Jl', h y^-n — jI/^da-v vkf— ;vx-f^> h 'j y -;i/^n;< 
✓-HJlfx^x-f ;K -to — )V h <J fcfxwi/jn — V Y 

y exji/x-f T'J/Hf-Jl'X-f^, 2, 2-tfX (4 - 

"/n^>>?tf— 2, 2 — tf-X ( 4 - v * n^-^-y -;!/) h 
>j 7;vtnyn/\ , >ytfx;i'X-f;K 1 , 4 -y^DA^t>yy ? y-ji/y 
tf— ^x-r;p, 4 - fcf— ;l/jc— -j-;^^- lx >\<i Kn 3ry fcf— ;i/jc— -f- 
;K — )v\£~)vj-— t^k ifx^iy — ;wAvtf— -f;K fh77n 
^e'X7x7-;vAylfx ;l-x-f;K If ^ 7 x y - ;V F y t*x ;px - f 7 
jcy ^->x.^i^> kf~;i/i — -f ;k p - 7n^7xy yxf v> t'x;vx-f 

[0 17 7] 

#k 2 7t : F-qRWl:^tJ<h*gv#t4o^v^(7)^f$ lv^o 
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[0178] 

> ? -*°'J 'f'J ^ ^ ^ u ;i/gJM -^&<7*°'j ^ 9 9 »; 

, ? y- lx- h t\fo<D{* 9)T9 'J ^i7;^^i^f;^JtI^#) 

mm mmw^mw *° * u * > , r * yx > & a* 

*^S.?/*fi^-#:S.m5t?4 , 000-1,000,000 <r>¥-%3fr=f-tt%-t 
Ssif J ^'J n-A'WSS^l'f Ullftif •x#*vffc§& (0!lx.(i\ 7 ? 'J 
I'- Uli^ 'J V- M^tf-Sx^yW , *°'J7 5 K N 
h + -> ^ f 'J A + f ^ f v > 7 yV^ 5 K) , -t^D-^x7f;v Wz. 

7-b-r— h h) „ -t;VD-^x-f;V (1?!lxJ£\ * f JH:;Vn x. 

;v rr - ;k *° V tf- ^ fcf n V K il^ fc^>T > ^- <h L XW$t$ h MIs^M.^ 

fcRv&m&m*. *mm$3 , 458,311 *;Ri/#B#tM , 273,857 
^i, * 9 9 u ^ss^-eox^f^to*!^ ffifbtr-'j f >^m^# ( 

ilfte- 'J r'>/7 ^ 'J nx f 'J tf— V r* > y* n u K/* 

-jn^h'j^t^) , tr-^^-tf^^J-A (00 AWT, 7?yx>/ 
7? 'J nx h >; ^^l^, 7 y* 'J n^r. h <; yx v >&M&fo 

. ^ ^ 'J P - h / 7 ^ 'J n ^ ^ 'j ;l,/77 yx 1/ >*t^, 2 - y* 
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(i\ ^HO(CH 2 )nOH (j£tpn(i, 2 ~ 1 0 <D&$cX~$>&) <Dtf>) * ^~U> V 

, (2)t^7^ve y 7 ? )umw-t^i/>m, (3)t ^7^i«[j f ^!M' 

C^CH. ii ^Eif*! £. 0 Journal of Polymer Science I Polymer Chemistry Edi 
tion, 1 8^, 9- 1 81 ( 1 9 7 9) 4^7^ £ HX =t -9 & ii ;W\'y*- 

[0 17 9] 

? y >7 If— — Kn^rvif— — f *P7-f> 1 ^n^U"? 

* ^ISfQ^^^>@|i3 i^wx^fiK iod:LK^;i/^>^^— ;i/xxfiV 
^e>g{f*i* lit L<(±2«JJIL±0^j&ftm*#:**m^jS^t-f 

0 0, 0 0 0t% i/:7 7f g^ti^5 L 7 0 I I fc^Mi 

[0 18 0] 

rt^ffiStt&o il!io*i^'e**7;^;nf-;i'X-f;i/i: Lti±, 

xf ;i/tfx;l/x-f ^V, <f V7"f)Hl-^x-f]K n -"T^Hf — ;Vx- 7^ 
r >;-9->f * 'J y * tf— ^^.--r^i: Ltiiv * n^* ~>;nf — ;vx-f^ 
i5 J; cJ f ^<7)|§^#, t: Kn tf— )Vx. — 7-)Vt ttlit Kn^fy7f;nf-^ 
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tLTi±Sti^^> n-g&Kfcf-;H5r£\ itz^mniJ )^^>m.& XZ/^(Dju 

7°ntf;K 'J V7°n tf;i/, (^^) T^U;u^r^-^, 

*yV^ti:t*<D (^) Ti5";^^c7)Cl frb Cl$<7)7 fr^^J-XT^m, tKn 

N, N-/7f^7Uxf^ (^) TtW-Y, N, N-/xf^7^ 
[0181] 

mm$&v> n^7D >j - x m^.^^ ?7d>lf2oo, m*¥^5^ 
ti:^5o, ooo, nm^ttm) ^mfhttho z<Dmzi>^ m-yum 

[0 18 2] 

> y- : Sf f L < (± 0 ~90K*%, <fc L < (±45~~75«*%, 

fi^14^% :ffiL<li5 -60%, iWIU t±15~50«»%, 
2 ttW.mt&M I 0f L < {±0.01-10®*%, .=£ 0 #? 3 L < (±0. 1~ 7 Ki% 
m&fflttiM :UtL< (±0.01-10K»%, ftft L < (±0.1- 7 «S% 
[0 18 3] 
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2 -7° K^XfT^-JK 2->^*yb^>X>f 

^"/-^ 4 - ^f ^-4H-1,2,4- h 'J 7 7*-^- 3 - f 4, 4- 

, 4-bf* (y h ^>-tf> % p - Mi^y^-*-;^^ 

U S P^4 4 1 4 3 1 2-t^#^BBS6 4 - 1 3 1 4 4 -SHEftO?- * - #^ 

¥2 - 2 9 1 5 6 imzm.(DV7,)V7 4 USPt3 5 5 8 3 2 2 

BS6 4 - 1 7 0 4 8-^IEt!cO^^>^, #ii¥2 - 2 9 1 5 6 OfIdiOO-7 

O 

mmMW)M<Dmmmlt, Mi^t:^Lt l . 0-30 Lv> 0 
[0 18 4] 

T X. IfT l ) — JViSJ&c? Ko-^ry >(h^y >> #t-:?-;k t- 

7f;v*fn-;K kfn#"n — ;k 2-t7f-)K 2,6- v— t -y*^;i/- p - 
?Py--;K y^y^f-Tv^ £ J: <7y n )VT=-- t'tf^t ti& 0 Pazostf; 

m^mmityfma^^m-r^it^ 1 o oii^cwlto. 001^5 

[0 18 5] 
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;uy^lx- K Hjy (2-xfji/M->^) *j*-7^-K h'J^l/y;^^ 
7x-K ¥7* fry 9 v- h^tfmfbtiZo 
[0 18 6] 

y, v^n^-9-y >^^<0^ h >^>M£> SKxf^, WpWt7*fr* -x-if-lxy 
^'j3-il/y7-tf-F, ILKif^> -to yjl/77-bf - f ^t^x^f ^ 
il> y^n^^f-9->, F^xy, *v^>fc^>^fc>fc*^&fl|, f h 7 t K 
D77>, y xf ;i/x - f ;V ^ ^Ox - r ^fWny 

;w y\ xf;Hny;P y\ y*^- Wny ;p y\ y^fiUrn y ;i/ y* & t(D -tny 
^7^v#^, i^y-;i/ % n -7n^7-;K 2-y°ny\°y-;K 

n-r?/-;K vr-fe h yr )\s^-)VKt'(nT )vu-)v?hm%, 2, 2, 3, 
3 - f h 7 7 ;v t n 7° n ; V - Jl/ ^ 7 7 l^ii, y^nn^y, ynn 
l, 2 ->7onx^ ytet^^uyyitmtfcm&Mm, N, N-y7 

[0 18 71 

immm] 

[0 18 8] 

[HM#0 1 ] 
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[0189] • 

(1) D-7 3 60^ 
[0 19 0] 

2 7feT-«fb^D- 7 3 tiJjJLTO^ffiJC J: *) &l&1rZ> Z£W&& 

[0191] 
Hfc2 7] 

C 5 H n 

CD 





CH-CH=CH-CH=Q 



U 

6 



N NaOCH 3 
I 



H 3 C. CHa O H c ,CH 3 

(Q^^CH-CH=CH-CH 

C 5 H n D-73 C-H 



5 n 11 



[0 19 2] 

4 mm. [1] 14. 3g (40mmol) *7K50mH;^L, TKKMfc-J- V 'J tf A 1. 6g (40m 
mol) SrJPx.TmS^T30^*^L^o ff^^^T' 3 ©Jim U «&&v^*v 
* A U ^f-W^-* [2] (Dt^)l9.2g (JRsplOOX) £f#fc 0 

[0 19 3] 

y^f^T^T^Dl/^^ [3] 3.97g (40mmol) £ T-fc h - h U ;W50mlK 
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mffiL, 0°Clzl%mL&rfb** z/iM.4t') >6.75g (44mmol) £$JTU 01CK 
T10^FM#L£ o I^T^l^^-;* [2] 9.2gC0T^ h V;W#?f££i& 
TU 35°CCr4B#F B m^L^o 7k7jtl00ml K&nrtfM, 16g <7)7Kg^k-7- h V * 

: ^3-9->= i ; i o— 1 : 3) -e*MRU T/Wr'H K [4] <D*4 )V4.4g 
(JW39*) 

[0 19 4] 

u^y^J >0. 126g (1.5mmol) , 7*7*1: K4 0.85g (3mmol) ^MtK 
h 'J -^A^ h^y K289M *y->W§?£0.69g (3.6mmol ) SrJPx., $ «b K 6 m 

mwM l fc 0 #*P&*ftfi l /^n %*>mL*? ;-n< l , D-73^ 

#felt H B B 0. 50g (JR^54% ) £t#7c 0 &£>f#jg{iNMR*^;7 h ;K MSX^ h * 

[0 19 5] 

(2) D-8 

[0 19 6] 

O 

[0 19 7] 
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78/ 



at 2 si 

D-84<Z)£j&0iJ 



H 3 CO x ^CHg 
H 3 CO V CH 3 H * C 





C5) 



CH a 



N+ C6) 
(CH2) 3 S0 3 - 





N 

(CH2) 3 S0 3 



[0 19 8] 

v?n^>?y >33.6g (0.4mol) , DBN2mK N, N— y'^f J^^AT^ K->7 

nglJU ^7^h>»L, [5]<7)|g H s H 32.4g (JR*g42X) 
[0 19 9] 

[5] 0.78g (4mmol) , 4£fc*l[6] 2.78g (8mmol) „ fcf 'J «✓ >20ml £Sft#B 

*§B2.14g (JR5p56%) *&fc 0 
[0 2 0 0] 

jtH^^H^O— jft^: (1) T-mZti2> 2ftTTOft£*::ov>T£D- 
7 3, 4 Tetrahedron. Lett., 42%, 6129 H, (200130 3HCgH 
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79/ 



[0201] • 

(3) D-1 <D&1& 
[0 2 0 2] 

[0 2 0 3] 
Mb 2 9] 




[0 2 0 4] 

^>V**^-9-V*-M7] 52.25g (0.2mol) , ~fu/* h > [ 8 ] 45. 75g ( 

0.375 mol) £l40rKT4B#Kfln&«#L£ o ^iP^T-b h > ^tlP^T|g H a H £ n 
SIJU 7-th>t»L-C4iil[9] 70.42g (JR^85%) &&tz 0 
[0 2 0 5] 

4®tta[9] 66.2g (0.2mol) > * )\> V y°u M * >m h 'J 1 0 ] 200ml 

. tf';v>200mK B^80ml£l20°CHT 1 H#H#D&*# Lfc 0 <$*P^ 

gf=^ h <; ?A4.0g (50mmol) ? J -^20mli#$£«l U ££fciHMi 
SrngULfwo 3fcK**y-;wc5HfcLTngQU g IftOD- 1 <7)*fei£ H B H 31. 36 
g 01X^43.4%) 

[0 2 0 6] 

aifiE# 2004-3035066 



mm 2003-082730 



^-v: 80/ 



(4) D-4 2 <n&$L 
[0 2 0 7] 



10 2 0 8] 
[it 3 0] 

D-42 (Z> 




N+ 

(CH^SOg 
C11] 



NH-CH=CH-CH=N-^^ 



[12] 



C 2 H 5 ,p 
N- 




^^[^-CH=CH-CH=CH-N— C 2 H^ O 



C14} 



(CH2) 3 S0 3 - 



COCH 3 



C13] 



C 2 H 5 O 
S ^l> CH - CH=CH - CH =<^ 



C 2 H 5 ' O 



D-42 



I _ + 

(CH2) 3 S0 3 HN(C 2 H 5 ) 3 



[0 2 0 9] 

4mtM. [1 1] 2.81g (1 Ommol) , [1 2] 6.67g (3 Ommol) , 
10 g, 7-fe h- h 'J ^50ml£3053*HiBaSEL*:o ititS^f-^t'f** >"r-v 
3 >U T^M* [13] ^ffiM^f/Zo 

T-;V#: [13] <7)M n a p^^^/s;ixe>7-^^ [14] 2.00g (1 Ommol) 
, Y l )^^T<>3.0e (30mmol) „ J -;H00ml£2JDx.T 1 HffflMffiiLfz 

y-;v= 20:1 — 10:1) KTffiJiU £<b(cy ?y-;u--f v/nf^r 



taiE# 2004-3035066 



&m 2 0 0 3 - 0 8 2 7 3 0 ^- y : 81/ 

;WJR$41. 3%) *&fc 0 

[0 2 10] 

(5) D - 5 6 

[0211] 

*%W<D 2 TfcT-MMb^D- 5 6 (iJ^TO^HJ: 0 & i §= & 

o 

[0 2 12] 

at 3 1] 

D-56 ©^#1 



NH-CH=CH-CH=CH-CH=N 
• HCI 

C16] 





[15] 



H 3 C O O /C H 3 

/ N \ / N 

0={ >=CH-CH=CH-CH=CH— d )=0 

H 3 C O D . 56 HO CH 3 

[0 2 13] 

/*A/\£ y-frMl 1 5]3.12g (20mmol) , [I6]2.85g (lOmmol) , h'Jxf 
^7r/4.1g (40mmol) £DMF30m » U ffit:T 2 Bfffi L fco 

&£in£T£ nglJU *T?i5feitK $£&U Ifi^cOD- 5 6<7)|g H H H 2.99 

g (UmS0.0%) 

[0 2 14] 

> F. M. Harmer^!\ Heterocyclic Compounds— Cyan ine Dyes and Related Compoun 
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ds, John&Wiley&Sons, New York, London, 1 9 6 4^TiJ, D. M.-Sturmer^, Het 
erocyclic Compounds— Special Topics in Heterocyclic Chemistry, Hl8^, 
Hl4|p, *4 8 2^f>5 1 51, John&Wi ley&Sons, New York, London^ ^ISfc 

<r> -fi&m 13 *$ c r -f z> z. 1 7& ? -e £ & o 

[02 15] 

o 

[0 2 16] 
[0 2 17] 

[mmm 2 ] 

[ 2 ib^w&&&m&&<on&mmwm (77*^) ] 

[0 2 18] 

«^<7)2 7t™iRm^finov^-r^^>o fflv^p-f-fga 

«(0#ftU^»l/-f-*^|v^ o JM^Ki, <^«IU 0 0 0 n 
mW&[Z?&Mfa&*^-tZ>mfcl'-*¥-*?~7 r>f 1^—9-*-, 7 8 0 nmftiS 

0-680 nmmtm^m^^^^h^mit^-^-^m^-^'-^t'k 

[0 2 19] 

[0220] 

<f»ioi : ^m<D2iti L mm^m.m.^}> 

2 it=fm\it^m : D- 9 4 3.2mg (8/.mol) 

: s =ta (W) mscr-500 ( ^ v 9 y 7 ? u v - h W) 1. Og 
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» II 



m&mt&M : I- 5 1 23mg (70^mol) 

mm : ?uu*)i>& imi 

[0 2 2 1] 
[lt3 2] 




1-54 



[0 2 2 21 

^tltx.^^ <h^J: 0. MI4-102-107^^L^o 
[0 2 2 3] 

<§**2|-108 : ^^H^co 2 7fc^f)Rl^ttaiti> 

2 ^fWb^t/ft^ttft^ft I I - 1 2 0. 63mg (8^ mol) 

M^mt^ : s =f a (1*) s^scr-soo ( * * > r * v - h M) 1. 0g 
i#flf : ?nn*u l m 1 
[0 2 2 4] 

[0 2 2 5] 

<Ml> 
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2003-082730 ^- v : 84/ 

■ » 

2 ft^MUt^ I D- 9 4 3.2mg (8^mol) • ' •• 

M£rmt£<M : B 3^J£ =/A OHO S^SCR-500 (^l/^>7^'JI/-h^) 1. Og 
: ^on^jPA l m 1 
[0 2 2 6] 

itmmAri^2^m\m^^D- 1 1 3 tc^^^m^m^rit^#2 ^ 

[0 2 2 7] 
[0 2 2 8] 

^mn<V2±J-mX^&®.J&W<Dmmm^lt, 700nm^ ^ 1000nm<7)«i£ffl 
-eilJ^nTfg&Tiisapphire/^l^ ls—*f- ('W^W : lOOfs, m*)ML I 80MHz 

, : iw. t o -^/w- : lookw) ^js^ *mM<v2iti L w.i\m&&m.f& 
nmtt't v-isx wmmm zm* mt ?-tt2 yt^mmt? ^^t -cum 

[0 2 2 9] 
[0 2 3 0] 
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# m 2003-082730 



^-v: 85/ 



mi] 



2 7t^?&]R 


2 ?t?w®i 


m& 
















mm o i 


D- 9 4 


1-5 1 


1 0 




1 0 2 


D-7 7 


1-54 


10 2 


// 


10 3 


D-7 3 


1-6 


5 2 


// 


10 4 


D- 8 6 


1-5 2 


3 5 


// 


10 5 


D-4 


1-5 4 


1 6 0 


// 


10 6 


D-4 2 


1-5 3 


6 8 


// 


10 7 


D- 5 6 


1-54 


1 4 8 


// 


10 8 


1-12 


1 8 5 


// 


10 9 


1-20 


17 8 


// 


1 1 0 


1-31 


1 6 2 


// 


it&tmi 


D- 9 4 ! 




1 




tmum2 


D- 1 1 3 




0.1 





[0 2 3 1] 

m t&m * m v ^m^t£&/» \t , 2 MMb^ti o * * « v> ^ m^tm^ i 

•9 4 (i & ^ KES 2 TfcT- 9 v # frSLtemM *^1t2>o 
[0 2 3 2] 
3 ] 

i2ttm.qm&&&.f&®<Dn'kmm&m (#^*>m^) ] 

[0 2 3 3] 

201-204W, 4*f&£Lfc 0 
[0 2 3 4] 

<^2oi : *«3<t> 2 *^-i»tiRm^ajEfe»> 

2 ^MH^tf : D- 9 4 3. 2mg (8^ mol) 

M^lL^tf : r-V y ^ttSCR-701 l.Og 

«^P^J : I - 5 1 30mg (70^mol) 

tHSE# 2004-3035066 



<Wm 2003-082730 ^- v : 86/ 

•fait : ^d^k 1 m 1 - ' • 

[0 2 3 5] 

<nmm\ <n 2 itj-mmt^wm^m^m^m 2<Di^\zm 

^^tlti^^tCJ: *K l»302-304£fEJftL7t:o 

[0 2 3 6] 
<ttt£l*#3 > 

2 TtT-Mfb^t; ! D - 9 4 3. 2mg (8/. mol) 
M^tt : f-V - * y ? f±SCR-701 ( J- *° * -> ^) 1 . Og 
v§#g : ? o n*;>A l m 1 
[0 2 3 7] 

ycmm*\ o 2 ^t-mu d - 1 1 3 ^m^^m^m^xitmm^4 z 

[0 2 3 8] 

^ 7 &m<D 2 ttmzm^®.mW<DmA-201-204RV\ Jt^#3 , 4 tcov> 

[0 2 3 9] 
[^2] 



CI2] 



2 9t^W& 




m& 


I! n- 


mm 


MM 2 0 1 


D- 9 4 


I- 5 1 


i i 




2 0 2 


D-7 7 


1-5 2 


5 5 


// 


2 0 3 


D-4 


1-5 3 


1 5 2 


// 


! 2 0 4 


D- 5 6 


1-5 1 


1 4 7 


// 




D- 9 4 




1 




tmm.w4 


D- 1 1 3 




0.7 


// 



[0 2 4 0] 
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[0 2 4 1 ] , , f ■ , ■ ' ' ■ 
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■ i 

r 

MfoW . • " • 

ri 5 \ 1) ^iSBft'ffc^^ 2) \£7.^<VV-)V7h, 3) h'J^n^^g&h 

'JTv^I, 4) vry-^Aia^, 5) 6) **afe£5fc, 

7) y'7'J-^3- K-*A#«***#|#:^ 8) *^*-*A*r«**3fcff 
9) *"^^>142*T-iRJR'fk'&!»^r«*^*a#^ 10) r-^>tt2* 
^Wb^ft^-^AJfta^, ll)#«TU->if#:^, 12)*;i/*>g^;*-f 
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